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Screening Common Bean Germplasm for Raffinose-Family Oligosaccharide Content
K E. McPhee and J.R. Myers
University of Idaho, Research and Extension Center, Kimberly, ID 83843

The raffinose-family oligosaccharides (RFOs) (including raffinose, stachyose, and
verbascose) are thought to affect nutritional and agronomic aspects of common bean. Recent
studies (1) suggest that these sugars may help stabilize cell membranes, preventing damage to
seed as they imbibe. Secondly, RFOs have been implicated as an anti-nutritional factor which
causes flatulence when the beans are consumed (2). To study these aspects of RFOs, we
evaluated 79 accessions for oligosaccharide content. These data are published to document the
range of RFOs found in germplasm of greater genetic diversity than those previously examined.
Lines were chosen on the basis of folk reputation, of being sweet, having greater digestibility, or
spoiling more easily. No verbascose was observed in this screen. Eight accessions were further
analyzed in a diallel to investigate genetic control, the results of which are reported elsewhere (3).

Five to ten seeds of each accession were ground to a fine powder and were extracted in
hot ethanol. Derivatized soluble sugars were quantitated using gas-liquid chromatography.
Details of the procedure can be found in (3).

The results from this analysis are presented in Table 1. The mean for fructose, sucrose,
raffinose, and stachyose was 3.64, 19.73, 1.12, and 21.11 mg/gm, respectively and the range for
each sugar was 1.86 to 7.03, 11.97 to 31.20, 0.21 to 5.04, 13.42 to 27.83, respectively. With
one exception, previous studies (4) have generally examined germplasm of North American
descent, which lacks genetic variability compared to global genetic resources. As a result,
previously published values are more homogeneous than those presented here. Ortega's (5)
research is an exception in that Mexican landrace material was studied. Our analysis of some of
the same accessions as used in (5) corroborate the earlier study.
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Table 1.

Accessions in boxes were used in an cight parent diallel for genetic analysis of raffinose-family oligosaccharides.

Fructose (Fru), Sucrose (Suc), Raffinose (Raff), and Stachyose (Stach) content of 79 accessions
screcned to obtain an estimate of the variation for the raffinose-family oligosaccharides in common bean.

Accession Market Class/
Nime Number Source Description Origin Fru Suc Raff _ Stach
mg/gm
AFR 569 CIAT! Calima Colombia 3.65 12.49 0.90 1780
AFR 574 CIAT! Calima Colombia 5.18 23.51 LI 1434
AFR 612 CIAT! Calima Colombia 445 21.60 0.88 18.30
AFR 613 CIAT! Calima Colombia 4.47 2213 0.98 16.24
Allcman P1 282003 USDA Coscorron Chile 3.42 2351 0.39 2038
Alto Jahuel P1282118 USDA Coscorron  Chile 2.58 19.82 0.64 2147
Anasazi AM? Anasazi USA 3.76 27.42 2.56 18.93
Blanco PI 282025 USDA Coscorron  Chile 3.77 1592 279 2783
Blanco
el Llano P1 282104 USDA Coscorron  Chile 3.21 2241 1.94 17.13
Burros Edwards? Chile 3.39 26.37 095 1544
Chis. 2-A-3 Ortega* Black Mexico 3.43  16.93 239 2280
Chis. 115 Ortega’ White Mexico 3.68 18.97 2.58 18.81
Chis. 146-A Ortega’ L. Black Mexico 2.87 19.58 1.73  21.26
Chis. 152 Ortega’ White Mexico 3.79  19.75 504 1928
Chis. 253 Ortega’ Black Mexico 3.45 15.73 2,19 2540
Edwards®  Coscorron  Chile 2.87 15.03 297 1488 |
Naravate D13 Kelly* Sugar Malawi 4.05 17.24 0.41 236!
Narayate D14 Keliy? Sugar Malawi 4.08 16.95 0.57 22.64
Yarada D27 Kellv* Sugar Malawi 3.09 1644 211 2156
Maszunga D42 Kelly? Sugar Malawi 3.31 1520 .29 1734
Kanzama B60 Kelly* Sugar Malawi 3.34 1741 0.92  19.27
D104 Kelly* Sugar Malawi 38 15.14 1.07  17.30
Nanvati D106 Kelly® Sugar Malawi 3.68 18.14 081 2379
Nanvati D108 Kelly? Sugar Malawi 400 19.13 0.59 1787
Nanyati D109 Kelly® Sugar Malawi 6.10 18.30 1.88 13.42
Nanyati D112 Kelly? Sugar Malawi 3,17 17.74 0.62 20.40
Nanyati wofiira D140 Kelly’ Sugar Malawi 3.19  25.39 0.69 23.14
D172 Kelly? Sugar Malawi 336 11.97 0.45 1355
Sugar Purple
Elizabeth PI 414830 USDA Cranberry  Hungry 3.72 19.12 0.25 1776
Blanco G 1080° CIAT Coscorron  Chile 436 24.27 2.79  19.97
Blanco
¢l Llano G 1106° CIAT Coscorron  Chile 3.11 2591 204 2256
Alto Jahuel GI1113°% CIAT Coscorron  Chile 343 20.76 0.52 1894
Cacahute 72 G 5481 CIAT Cacahute Mexico 349 1432 0.56 2766
Mendez G 5844 CIAT Coscorron ~ Chile 411 2414 0.64 2183
G 13775 CIAT Sugar Zambia 3.43 2225 0.44 2008
G 13790 CIAT Sugar Zambia 3.04 1526 N53  17.30
G 13799 CIAT Sugar Zambia 322 23.92 047 2654
G 13812 CIAT Sugar Zambia 283 16.97 0.55 17.66
G 13817 CIAT Sugar Zambia 2.55 31.20 040  17.08 |
MRO434 G 13872 CIAT Cacahute Mexico 2,51 20.46 041 2115
Misamfu
Speckied G 14470 CIAT Sugar Zambia 3.28 1991 064 2649
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Accession Market Class/
Name Number Source Description Origin Fru Suc Raff  Stach
mg/gm
Large Speckled G 14536 CIAT Sugar Malawi 3.68 20.25 0.39 20.32
specked . 3.89 2301 0.62 22.07
Small Round G 14537 CIAT Sugar Zambia
[ G 15306A CIAT Sugar Zambia 3.40  21.14 0.32 2365
Granado G 17679 CIAT Coscorron Chile 328 21.21 0.53 25.09
No. 1 G 17699 CIAT Coscorron Chile 1.86 16.19 0.35 18.25
Americano G 18174 CIAT Coscorron _ Chile 276 18.57 0.39 1856
Largo G 18270 CIAT Cacahute Mexico 426 1312 035 2423
Francisca G 18354 CIAT Coscorron __ Chile 245 1265 0.21 1691
198 G 18355 CIAT Coscorron  Chile 413 2123 0.26 20.60
No. 4 G18372 CIAT Coscorron  Chile 327 1648 042 21.57
Criollo G 22013 CIAT Cacahutc  Mexico 445 1551 091 17.88
Linc 040 G 22880 CIAT Sugar Malawi 370 22,79 0.84 26.78
Line 050 G 22890 CIAT Sugar Malawi 320 1486 0.35 1823
Line 060 G 22900 CIAT Sugar Malawi 328 14.35 0.69 20.53
Line 070 G 22910 CIAT Sugar Malawi 377 18.18 0.55 23.72
Line 210 G 23046 CIAT Sugar Malawi 349 2072 044 2197
Jacob's Cattle Ul Heirloom USA 333 1743 0.79 27.82
Manteca Edwards™ Manteca Chile 3.39 2581 1.12 22.33
Gasless
Jacob's Cattle NSL 98059 USDA Heirloom USA 344 1540 1.02 2449
Gasless Bush? NSL 194077 USDA Heirloom USA 298 18.98 0.62 2433
PR 14 Beaver® Cranberry Puerto Rico 285 22.05 0.38 18.36
PR 30 Beaver® Cranberry Puerto Rico 3.01 1443 0.54 19.25
[ PR 40 Beaver’ Small Red Puecrio Rico 7.03 12.38 1.69 2346
PR 63 Beaver’ Small Red  Puerto Rico 338 16.27 1.79  27.07
[ Pue. 40 Ortega’ Black Mexico 3.54 2395 2.84 1748
Sweetbean P1273193 USDA Sugar S. Africa 276 16.13 0.30 21.50
Sug 85 CIAT! Cranberry Colombia 3.21 13.35 1.15 22.02
Sug 86 CIAT! Cranberry Colombia 399 17.75 0.68 13.59
Sug 87 CIAT! Cranberry  Colombia 375 2027 1.86 22.66
Sug 88 CIAT! Cranberry  Colombia 479 2587 .73 18.77
Taylor ul Cranberry  USA 3.18 2085 0.77 21.71
U150 ul Cranberry  USA 310 2403 152 22.04
Ul 686 Ul Cranberry USA 373 3081 1.58 24.55
Ver. 6-1 Ortega? L. White Mexico 4.27 2564 244 18.73
) Ver 105 Ortega* Black Mexico 631 12.76 203 2591
Viva Ul Pink USA 280 21.22 1.62 21.52
02882 CIAT Sugar Colombia 427 1968 1.78 23.38
13769 CIAT Sugar Colombia 432 2755 1.70  19.45
13-314 P1 282049 USDA Coscorron  Chile 285 16.85 042 2424
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